Response-surface modeling of the effect of 5alpha-dihydrotestosterone and androgen receptor levels on the response to the androgen antagonist vinclozolin.
Androgens secreted by the testes bind the androgen receptor in developing target tissues to induce the expression of genes required for male sexual differentiation and development. Androgen concentration and androgen receptor levels vary in male reproductive target tissues during development. Exposure to environmental androgen antagonists during critical windows of fetal and postnatal development can inhibit male sexual development by blocking transcription of androgen-dependent genes. As the sensitivity to androgen antagonists under conditions of varying androgen concentrations and varying androgen receptor levels is unknown, we used a luciferase reporter assay to investigate the transcriptional effects of a known androgen antagonist (the vinclozolin metabolite M2) at different androgen concentrations and different androgen receptor levels. The ability of M2 to inhibit transcription was greater at lower concentrations of androgen (5alpha-dihydrotestosterone) and androgen receptor. The data were modeled to determine the dose-response surface of M2 and androgen receptor concentrations at different 5alpha-dihydrotestosterone levels and the relationship of the 3 components to the response. The model and hypothesis testing results suggest that, at 0.01 and 0.1 nM 5alpha-dihydrotestosterone concentrations within the expected in vivo range of free androgen levels during development, the response-surface shapes were similar and the interaction of the androgen receptor and M2 concentrations to the response were similarly antagonistic. Thus, two components of the developmental stage, androgen and androgen receptor concentrations, are critical for sensitivity to the inhibitory effects of an androgen antagonist.